INTRODUCTION
Over the past two decades, there has been a divergence in married versus single mothers' labor force participation and school attendance. While employment has steadily increased among married mothers, especially those with young children, employment among single mothers has been stagnant since 1980 (U.S. Bureau of the Census 1995). The divergence is even greater when considering female recipients of Aid to Families with Dependent Children (AFDC), the cash assistance program for poor families prior to the 1996 welfare reform legislation. Female AFDC recipients' employment fell from 16% in 1979 to 5% in 1984 (Moffitt 1992 ) and remained low (6%) in 1991 even after the reinforcement of the work and training requirement by the 1988 Family Support Act (U.S. House of Rep-resentatives 1993) . 2 At the same time, the gap in educational attainment between women giving birth as teenagers versus as adults has increased (U.S. General Accounting Office 1994). The low employment rate and low educational attainment of single mothers both have a profound impact on their prospects for self-sufficiency and are therefore issues of great scholarly and public policy concern.
The absence of a husband means that a single mother must play the dual role of provider and nurturer, a task that is nearly impossible without some type of external support. Single mothers commonly rely on two types of support systems. One is public assistance, with AFDC as the most important program that was particularly targeted to single mothers and their children. The other support system is parents or kin who provide financial or in-kind assistance and, often, normative supervision. Research on single mothers' labor market participation has primarily focused on the first type of support rather than the second. But the absence of strong empirical evidence concerning the relationship between kin support and single mothers' labor force participation or other productive activities, such as school attendance, is an important lacuna in social science research. Meanwhile, the Personal Responsibility and Work Opportunity Reconciliation Act of 1996 focuses on ways that single mothers can be assisted to reach self-sufficiency. 3 For example, the new welfare legislation requires states to deny AFDC benefits to single mothers under age 18 unless they live with their parents and are enrolled in school or in a training program. It is not known what the effect would be of a policy requiring single mothers to live with their parents or other adult kin. Would single mothers be more likely to enter the labor force or return to school, given the presence of other adults in the household? Would they be more likely to remain in these activities once they have entered them if other adults are present? Social science research to date has provided few guidelines on which to make these crucial assessments.
In this article, we seek to develop a theoretical framework to predict the role of kin support in single mothers' decisions to participate in productive 2 The 1988 Family Support Act combines an emphasis on moving people into jobs with increased funding for the education and training believed necessary to make this possible. A program called Jobs Opportunity and Basic Skills ( JOBS) allows working AFDC recipients to receive AFDC benefits for the first 12 months while working, even though the earnings may exceed the AFDC income eligibility threshold. In addition, JOBS increases child care assistance in order to facilitate AFDC recipients' employment. 3 These attempts have been driven by the increase in the number of single mothers, rising welfare case loads, increased long-term dependency, and the growing share of single mothers on welfare who have never married (U.S. Bureau of the Census 1991; U.S. General Accounting Office 1994).
activities outside the home. Our approach departs from previous research in four ways. First, we extend the focus of prior research to include school enrollment as well as employment. We do so because both of these activities have profound implications for single mothers' self-sufficiency and current policy concerns focus more on the distinction between productive and nonproductive activities than on the distinction among types of productive activities. Second, most previous studies have examined static and cross-sectional employment rather than the dynamics of labor market entry and exit. This article examines entry into and exit from productive activities as separate processes. This has great importance for the types of policy implications that arise. Do the same factors that promote single mothers' entry into the labor force or education also sustain participation, or do other variables assume greater importance in facilitating its continuation? Third, in examining the effects of kin support, we treat it as endogenous rather than as exogenous, in contrast to most previous research. And finally, prior research has generally not examined the reciprocal causal processes between participation in productive activities and kin support. We, however, use a dynamic model that considers the possible interdependence between these two.
The article is organized as follows. The second section briefly reviews the literature on support systems for single mothers and their effect on participating in productive activities. We develop a theoretical framework that integrates elements of microeconomic and sociological theory in order to make predictions about welfare and kin support. We also devote attention to other economic and social factors that may affect single mothers' productive activities, including individual characteristics (such as human capital and family background) and characteristics of the local economic and social environment (including welfare benefit levels, poverty rates, and unemployment rates). The third section describes the data used in the analysis and outlines the methods used to test the hypotheses. In the fourth section, we examine the consistency of the data with the predictions, assessing in particular whether kin support plays an important role in facilitating the entrance of young single mothers into productive activities and helping them to remain engaged. The final section summarizes our findings and outlines policy implications of the analysis.
SUPPORT SYSTEMS FOR SINGLE MOTHERS
Social scientists have extensively documented the negative health, social, and economic consequences produced by the dual role dilemma of single mothers. The responsibilities of being both a provider and a nurturer often interrupt a single mother's education, which in turn lowers her worth in both labor and marriage markets and increases her likelihood of being trapped in poverty and welfare dependence (Duncan, Featherman, and Duncan 1972; Krein and Beller 1986; McLanahan 1985; Hill, Augustyniak, and Ponza 1987; Furstenberg, Brooks-Gunn, and Morgan 1987; Bumpass and McLanahan 1989; Hao 1994 Hao , 1996 . Recent studies on the economic consequences of out-of-wedlock child bearing have further confirmed that it has adverse economic consequences and that these effects differ substantially by race and across cohorts (Lundberg and Plotnick 1995; Geronimus and Korenman 1992; Bronars and Grogger 1994) .
Single mothers often rely on government or kin support. About 35% of young single mothers received AFDC payments during 1985 (Hao 1995) , and AFDC support was received by over three-quarters of all poor femaleheaded families in 1984 (Ellwood 1988) . It has been estimated that between 48% and 69% of AFDC participants exit the AFDC program within two years, leaving a substantial minority who remain dependent for a longer period of time (Harris 1993) .
Many single mothers receive substantial support from their parents or other kin in the form of coresidence, financial transfers, and child care. Stack (1974) , Uehara (1990) , and Edin (1991) have shown that poor women on public assistance must typically supplement AFDC with private support. 4 Using a nationally representative survey of youth, Hogan, Hao, and Parish (1990) found that, in the mid-1980s, 56% of black single mothers and 31% of white single mothers resided with adult kin; one-third of white single mothers and one-quarter of black single mothers received financial aid from kin that covered at least half of their living expenses; and two-thirds of single working mothers, black or white, had kinprovided child care assistance. Schoeni (1994) used another national survey to show that, in 1987, 28% of single-mother families received financial transfers from family and friends and 39% received help in household work or child care from relatives and friends.
Welfare and kin support each provide single mothers with external support that can affect their decisions about engaging in productive activities. On balance, more is known about the effects of welfare than the effects of kin support.
Welfare Support
In microeconomics, welfare benefits and the attached tax rate on earnings are conceptualized as having two effects that reinforce each other on a person's decision to participate in the labor market. First, a higher level of welfare benefits may enable one to consume more without giving up nonmarket time. When the prices of consumer goods and nonmarket time are held constant, a higher benefit level will reduce the likelihood of employment. This is usually called the "income effect" and is familiar from the literature on married women's employment (where husband's higher income typically lowers a woman's probability of labor force participation). A second effect involves a change in the price of nonmarket time (or the opportunity costs of not working). If the price of nonmarket time decreases, a woman is less likely to work. This is usually called the "substitution effect" or "price-of-time effect." In the case of welfare participation, since the tax rate imposed on earnings lowers the price of nonmarket time, recipients have little incentive to work. Because the income effect and the substitution effect operate in the same direction, welfare has an unambiguous negative effect on work (Moffitt 1992) .
The work disincentive effects of welfare have been extensively documented. The AFDC program provides cash payments to single mothers with children under age 18 if family income is below the eligibility threshold. An increase in AFDC benefits does not affect families with incomes far above the eligibility threshold because the gain from labor market participation remains much higher than the gain from the program. But increases in AFDC benefits affect families whose income is lower than or narrowly above the threshold. For example, a single mother working in the labor market full-time with a relatively low wage rate is not eligible for AFDC benefits and the accompanying Medicaid and housing subsidies. However, her market earnings may hardly exceed the combined welfare benefits as well as the costs related to work (child care, transportation, clothing, etc.) . If a woman instead works part-time while participating in the program, the AFDC benefits are reduced dollar for dollar of the amount of earned income after four months of employment, and other assistance such as Medicaid is reduced or withdrawn. Therefore, for a single mother with a low earning capacity, working may produce less income than participating in the AFDC program. It makes little sense for her to use AFDC payments for child care costs in order to work, since the financial outcome of work will be a reduction in AFDC benefits (Jencks 1992) .
Throughout the development of the AFDC program, researchers have conducted numerous evaluations using participants-only data, nationally representative samples, and large-scale social experiments. Many studies have shown that the AFDC program has a moderate negative effect on recipients' labor supply (see Moffitt [1992] for a review). But because school attendance does not disqualify the AFDC recipient and is not imposed with a tax rate, AFDC benefits should not have a price-of-time effect on schooling. Therefore, when we combine employment and school enrollment, AFDC benefits should still exemplify a case where unearned income produces a negative effect, which should be weaker than for the case of employment alone.
Kin Support
In microeconomics, financial, material, and in-kind transfers from kin are conceptualized as "unearned income." According to microeconomic theory, unearned income is expected to reduce market time but have no effect on the price of nonmarket time (the opportunity costs of not working). Under this conceptualization, kin support is predicted to have only an income effect that reduces market time.
Social capital theory challenges the microeconomic proposition with its emphasis on the normative expectations and obligations fostered in social relationships (Coleman 1988 (Coleman , 1990 . We argue that kin support may change the price of nonmarket time through normative supervision and encouragement provided by kin for the single mother to achieve selfsufficiency and through the normative obligation of the single mother to fulfill these expectations.
Normative supervision and encouragement are hard to pick up in social surveys and are seldom measured. However, the situation where single mothers live in their parents' or other relatives' home may be the typical one where in-kind support and normative supervision and encouragement take place. 5 We suggest that kin coresidence may change the price of a single mother's home time in three ways: (1) normative supervisioncoresidence may facilitate more effectively parents' and kin's expectations of the single mother and raise her obligation to fulfill these expectations by being engaged in productive activities; (2) child care assistance may be provided; and (3) exposure to the world of work-coresident kin may provide examples of the experience of a normal work routine and also may be helpful in providing information about jobs and access to social networks of employed friends and other kin. 6 Coresidence could be initi- 5 The positive effect of kin coresidence for single mothers can be substantiated by many ethnographic studies (Stack 1974; Uehara 1990; Lundgren-Gaveras 1991) . However, kin coresidence in some instances may turn out to be a burden for single mothers, i.e., in the following situations: (1) parents/kin are ill behaved or abusive, (2) support needed by kin is greater than what kin can provide to the single mother (LundgrenGaveras 1991) , and similarly (3) coresidence is for the purpose of pooling resources, with the single mother contributing more than parents and kin. At the same time, noncoresident kin, particularly those living in close proximity, may be able to provide normative supervision and encouragement for single mothers. 6 We are aware of potential conflict between parents and daughters, particularly when parents initiate assistance and impose supervision, but the prediction remains the same. In addition, while this study assumes that parents conform to social norms, we ated either by a single mother who wants to be self-supporting or by kin members who desire this outcome. Whoever initiates it, we would predict the outcome to be the same: kin coresidence should produce a dominant price-of-time effect and therefore increase the probability of productive activities in the market or in education.
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Normative supervision.-We argue that, when adolescent or young adult children have economic or personal difficulties, it is likely that many parents make transfers to their children not only out of a felt obligation to support them but also out of a desire to provide normative supervision. Supervision and encouragement from parents and kin are important in helping adolescents or members of the younger generation follow socially approved paths such as completing high school or higher education and obtaining appropriate employment (Goode 1961; Mueller and Pope 1977) . A few sociological studies consider the motivations and outcomes of intergenerational transfers. Applying social exchange theory, Mutran and Reitzes (1984) emphasized the notion of intergenerational roles and the fact that roles and role outcomes are not fixed but are instead somewhat flexible and negotiable; when intergenerational transfers are made, a realignment of the hierarchy of roles often occurs. In the context we are considering, parents who provide room and board and other help may become influential in supervising their daughters' productive activities.
Provision of child care assistance.-The presence of an adult other than the husband in the household is positively correlated with women's work (Connelly 1989; Blau and Robins 1989; Parish et al. 1991) . Child care by relatives, especially for young children, tends to be highly valued by parents (Mason and Kohlthau 1989) . Klerman and Leibowitz (1990) have argued that the presence of family members in the household other than the husband who can substitute for the mother in child care promotes an earlier return to work for women who had worked before giving birth.
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In the case of single mothers, the provision of in-kind and child care assistance while residing together would presumably free up time for education and employment.
acknowledge that it is nevertheless important to keep in mind the possibility of negative influence from parents as well. 7 Few studies in sociology have examined the impact of kin support on single mothers' labor market participation. Parish, Hao, and Hogan's study (1991) reported that kin support in the form of financial transfers, coresidence, and child care provision promotes the labor market participation of married but not single mothers. But because this study used only cross-sectional data, it could not delineate the effect of kin support on the processes of labor market entry and exit. 8 They found that the presence of a grandmother significantly affected the mother's return to work within the first three months after birth. The importance of relative care, however, was attenuated after the first three months.
Exposure to work and to social contacts.-Ethnographic studies have shown that many unemployed single mothers who live alone experience extreme social isolation from the world of paid work (Uehara 1990; Lundgren-Gaveras 1991) . Living with parents and kin ends this isolation and may offer everyday exposure to the work routine of employed household members as well as to their contacts in the working world. Sociological and economic studies have demonstrated the importance of informal networks in the job search process (Marsden and Campbell 1990; Wegener 1991; Montgomery 1992 Montgomery , 1994 . Kin coresidence may provide labor market contacts not only directly through the employed household members but also indirectly through these members' social ties.
Kin coresidence, however, is not something that is automatically available. Individual actors with different interests create and maintain such a living arrangement. Prior research on the determinants of kin coresidence has focused on whether it represents primarily a response to economic need or whether it tends to be a characteristic of the culture of particular race or ethnic groups. Some scholars report that the available economic resources relative to a family's basic needs explain away racial differences in living arrangements (Morgan 1982) , whereas others find that both race/ethnicity and income are important determinants of kin networks (Tienda and Angel 1982) . These inconsistencies in empirical research suggest the need for further examination of the determinants of kin coresidence and the need to incorporate kin coresidence as an endogenous variable affecting participation in productive activities.
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Empirical work examining the impact of kin support on employment suffers from four methodological problems. First is the possible reverse relationship between kin support and employment-does employment determine kin support (i.e., does a young woman's work or school enrollment lead her to request help from parents and kin?). Previous research has seldom considered the possible interdependence between kin support and participation in productive activities. Second is the issue of the endogeneity of kin support (i.e., kin support may be determined by a set of factors that also determine productive activities, an issue also seldom considered in previous research). Two additional problems are that empirical work has seldom examined the effect of kin support on school enrollment and has largely ignored the dynamic nature of women's productive activities.
Integrating microeconomic theory and social capital theory, we argued that kin support, particularly in the form of kin coresidence, could effec-tively change the price of nonmarket time. In other words, because of the high value placed on working due to normative supervision and encouragement, together with the reduced child care costs resulting from kinprovided assistance and reduced costs in job searching due to parents' labor market attachment, the opportunity costs of not working should increase. Under this new conceptualization, kin coresidence is predicted to exert both an income effect and a price-of-time effect. Unlike the case of welfare, where the income and substitution effects operate in the same direction, in the case of kin support, the two effects operate in opposite directions. We suggest that, because of the higher value placed on working and the reduced costs of child care and job searching, it is likely that the price-of-time effect dominates, so that overall, kin support promotes participation in productive activities.
Our test of the effect of kin coresidence is made rigorous by modeling its endogeneity and considering its potential reverse relationship with productive activities. We also test for the role of noncoresident kin by examining whether kin support measured only in terms of financial transfers affects single mothers' entry into or exit from productive activities.
A number of other variables may also affect single mothers' participation in productive activities. Welfare support generally reduces the probability of productive activities (Moffitt 1992 ). But we expect that this effect may be relatively weak in our model since we include school enrollment, which AFDC does not penalize. Parental education and income are common measures of parental socioeconomic status and social class, which are related to the greater valuing of self-sufficiency for children (Kohn 1969) . Thus a middle-class background may reinforce single mothers' intention to participate in productive activities.
Mother's employment when the respondent was a teenager reflects gender role socialization (Stockard and Johnson 1980) . For a young mother, one effect of having had a working mother is that she was exposed to a woman who balanced commitments to work and to children. By virtue of this, we predict that this experience increases a single mother's propensity to engage in productive activities outside the home. Single mothers' schooling at first pregnancy and her "trainability" are measures of human capital that we use to predict participation in productive activities (Becker 1975) . Marital history and number of children determine the opportunities and constraints of kin support. Never-married mothers have fewer economic resources than their ever-married counterparts and so are more likely to coreside with parents and kin. A large number of children would place a heavy burden on kin and may make kin coresidence less likely. More children also impose greater time constraints on single mothers' participation in productive activities, so we predict a negative effect of num-ber of children. Child support is a source of unearned income for single mothers and might enable them to purchase child care, thereby producing a dominant price-of-time effect on productive activities.
The local economic context is also important. We predict that higher unemployment rates and poverty rates lower the likelihood of single mothers' participation in productive activities. Unemployment rates reflect local employment opportunities and the probability of mismatches between available jobs and local residents' job qualifications. Poverty rates are a reflection of the degree of community isolation from mainstream social, occupational, and political institutions (Wilson 1987) .
We realize that these explanatory variables do not exhaust all of the important factors that may affect productive activities and kin coresidence. For example, unobserved individual background differences and characteristics such as innate ability and personality traits may be associated with a woman's propensity to engage in productive activities. Having caring parents and relatives also increases the likelihood of coresidence. We therefore also include this unmeasured individual-specific heterogeneity in the model.
DATA AND METHODS

Data
We draw on 14 waves of the National Longitudinal Survey of Labor Market Experience, Youth Survey (NLSY) 1979-92. The NLSY is appropriate for our goals because it provides complete education and employment histories as well as detailed information on household members over a 14-year period; from this we can determine whether the respondent was living with adult kin. The longitudinal nature of the data also enables dynamic analyses. The NLSY sample of 12,686 young Americans ages 14-21 years old in January 1979 includes a national, probability-stratified random sample of 6,111 youths and a supplemental sample of 5,295 blacks, Hispanics, and economically disadvantaged whites (Center for Human Resource Research 1987a , 1987b ). Thus we have a large sample of young single mothers over a fairly long period, during which the relationship between kin coresidence and productive activities can be rigorously modeled.
We are interested in the population of women who became single mothers either through an out-of-wedlock birth or through a divorce. Because unwed childbearing occurs in the teenage years and beyond and divorce occurs at various ages, we include all NLSY single mothers in our analysis. Both fertility and marital status are required to determine single motherhood status. The timing of a woman's first single motherhood spell is determined by the first unwed birth or the timing of first divorce given that she has had a marital birth. In our analysis, we consider those women who became first-time single mothers at some point during the 14 years of observation.
10 Second-time single motherhood spells are excluded from the analysis since they represent somewhat different experiences and difficulties from the first spells and only a small proportion of the single mothers in the analysis experienced a second spell during 1979-92. In the longitudinal framework, we include in the sample the entire period from the time a woman became a single mother for the first time until she married or until the end of the observational period. The length of a single motherhood spell therefore ranges from one to 14 years. We include in the analysis only those spells that are at least three years in length, for two reasons:
11 (1) our dynamic model requires two previous states to include state dependence (t Ϫ 1) and duration effects (t Ϫ 2); and (2) our dynamic model deals with initial conditions by conditioning on the endogenous variables in the first two years of the processes (described below).
The resulting sample consists of 1,576 single mothers whose first spell of single motherhood was three to 14 years long during 1979-92, yielding 9,225 person years. We define productive activities as being either enrolled in school or being employed for at least 50% of the time between two interviews. 12 We assign the value "1" if an individual spent at least 50%
10 It is likely that some women had become single mothers before 1979 by a birth out of wedlock or by the disruption of their first marriage. That is, for some single mothers, 1979 may not be the initial year of single motherhood. Also, entrance into the initial state of productive/nonproductive activities and coresidence/noncoresidence for a single mother, while not coterminous with the single motherhood spell, may have occurred before 1979. The potential resulting problems are related to "left censoring" (Tuma and Hannan 1984; Heckman and Singer 1986) and to "spells with unknown origin" (Hamerle 1991) . Of the individuals in our sample, 15% were left censored, i.e., their single motherhood started before 1979. The majority of these left-censored individuals were never married and had long spells of single motherhood. While we have retrospective data on marriage, fertility, and employment prior to 1979, we do not have information on one of the dependent variables-kin coresidence-and many exogenous variables prior to 1979, therefore we could not restore the entire spells for these left-censored spells in the analysis. 11 About 24% of the NLSY single mothers experienced a single motherhood spell of two years or less. Excluding short single motherhood periods may mean that we include single mothers who have a lower probability of marrying, since single motherhood spells ending in marriage are shorter than censored single motherhood. To test for this sensitivity, we estimated a model that included spells of two years or longer (excluding the second-order state dependence). The results (not shown here) are largely the same as the results for single motherhood lasting at least three years. We further tested the sensitivity to eliminating the one-year spells by reducing our dynamic model to a pooled cross-sectional model; here the effect of coresidence was positive but weaker and marginally significant. In addition, we include in our model variables indicating married-out and censored-out as well as single motherhood duration. 12 Sensitivity tests show that the signs of the estimates remain the same when different cut points are adopted. The positive effect of coresidence on entry into productive of her time between interviews in school or working and the value "0" otherwise. We choose 50% of the time as a cut point since it indicates a substantial amount of time and implies a serious commitment. Kin coresidence is defined as living in the home of parents or other adult relatives, as reported at the time of each interview. Cases where parents or other relatives were living in the single mother's home are not considered as coresidence. We restrict the operational definition of kin support in this fashion so as to rule out the possibility that the single mother instead supports her parents or other kin. Additionally, because parents and other relatives headed the household, we can postulate that they were in a more powerful position than otherwise to provide effective normative supervision. Therefore, this measure is appropriate for our theoretical purposes. 13 Although the survey provides a detailed week-byweek employment history and month-by-month school enrollment history, we use discrete-time measures of productive activities and kin coresidence with intervals between interviews, since kin coresidence and many timevarying explanatory variables such as community conditions were measured only at the time of each interview.
A Model for the Interdependence of Two Endogenous Processes
The analysis is designed to estimate the effects of kin coresidence on productive activities among single mothers in a longitudinal framework, taking into account the potential reverse causal relationship by specifying cross-lagged causal relationships between kin coresidence and productive activities. The longitudinal data on both coresidence and productive activities enable us to sort out the causal order between the two endogenous variables through constructing proper feedback effects for given individuals as they change status with respect to the two endogenous variables (Finkel 1995; Hsiao 1986) .
We adopt a model advanced by Yamaguchi (1990) that uses a multinomial logit specification to model the interdependence of two discretestate endogenous processes. The dependent variable of the multinomial logit model is the cross-classification of the two endogenous variables. This model permits a cross-lagged causal analysis of the two endogenous activities increases with higher cut points (from 10% to 90% with an increment of 10% in each test) and the effect is significant at the .05 level in all tests. Women who moved directly from school to work or vice versa with no intermediate nonproductive spell are treated as continuing productive activities. 13 We tested whether an operational definition that includes cases where parents and kin lived in single mothers' households would make a difference. Results showed that the effect of kin coresidence on entry into productive activities remained positive but was somewhat weaker.
processes and the simultaneous analysis of transitions between the two states of each process.
Using Yamaguchi's model, we developed a method that links multinomial logit parameters to the parameters that fit the two endogenous processes. This method allows us to model the interdependence of two endogenous processes using existing statistical packages. The converted estimates are simple linear combinations of the multinomial logit estimates; standard errors of the converted estimates can also be obtained through linear combinations of elements in the variance-covariance matrix of the multinomial logit estimates (see the appendix for a detailed technical exposition).
The dependent variable of the multinomial logit specification in our analysis is the cross-classification of productive activities and kin coresidence. This yields four outcomes: neither kin coresidence nor productive activities, only productive activities, only kin coresidence, and both. The transitions between the two discrete states are entry into and exit from productive activities and kin coresidence. We test the cross-lagged causal relationships between kin coresidence and productive activities in the past two periods and simultaneously analyze entry and exit, which is efficient since the potential differential effects of a particular covariate can be tested. We deal with initial conditions by conditioning on kin coresidence and productive activities at year 1 and year 2. Thus, our analysis starts from year 3, and our sample includes single motherhood spells that are at least three years long.
14 Within each endogenous process, we consider both the state dependence of the immediate past period (first-order state dependence) and beyond the immediate past period (second-order state dependence). Yamaguchi (1990) shows that the second-order state dependence is equivalent (albeit with different scaling) to the duration effect beyond the immediate past period.
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Our discrete-time, discrete-state dynamic model includes individualspecific heterogeneity (Heckman 1981; Chamberlain 1985; Hsiao 1986; Maddala 1987) . In addition to the substantive reason why we include individual-specific heterogeneity (as mentioned earlier), controlling for this heterogeneity is crucial to produce consistent estimates. First, because these propensities tend to be persistent over time, they cause the distur-14 Chamberlain (1978) suggests dealing with the initial conditions by conditioning on the state at year 1. See Corcoran and Hill (1985) for an empirical example. We extend Chamberlain's idea to condition on the states at year 1 and year 2 since we are also concerned with the duration effect that is captured by the state at t Ϫ 2. 15 This model is also called a "semi-Markov model," which allows the transition rate to be a function of the duration effect over and beyond the state dependence, captured by the state at t Ϫ 2 (Bartholomew 1982; Yamaguchi 1990 ). bance terms to be serially correlated. Ignoring these individual-specific effects will lead to a failure to single out the true state dependence. Second, because these propensities are likely to be correlated with the lagged endogenous variables (both productive activities and kin coresidence), failure to control for them will lead to bias in the estimates, including those regarding our major hypothesis about the lagged causal effects of kin coresidence.
16 By decomposing the error term into an individual-specific heterogeneity component and an independently and identically distributed stochastic component in the latent function underlying the jth state of the multinomial logit model, we use a random-effect dynamic model, as shown below:
where y * itj is the latent variable for individual i in jth state at time t, PD represents productive activities, KIN represents kin coresidence, x i,t Ϫ1 is a vector of time-variant exogenous variables, z i is a vector of timeinvariant exogenous variables, β's are the corresponding parameters to be estimated, α ij is the individual-specific heterogeneity in state j and ε ijt is the independently, identically distributed disturbance term. This model is estimated using a maximum likelihood estimator.
Exogenous Variables
We expect that welfare support lowers the probability that single mothers participate in productive activities. Welfare support is measured by the monthly state-level benefits from the AFDC program for a family consisting of an adult and a child. We have added to the NLSY data the maximum guarantee level of the AFDC program in the state in which the respondent resided at each wave of the 14-year period. The guarantee levels are thousands of constant 1989 dollars adjusted by the Consumer Price Index (CPI).
We expect that a woman's educational level and trainability, two measures of human capital, affect her schooling and employment. School enrollment is part of one of the endogenous variables, so, rather than using current schooling as an exogenous variable, we use years of schooling at first pregnancy. Trainability is measured by the Armed Forces Qualification Test (AFQT). We choose a subset of tests that are more important for women's than men's jobs such as word knowledge, paragraph comprehension, numerical operations, and coding speed (excluding arithmetic reasoning, auto and shop information, and mechanical comprehension). Since the scores are not normed by educational levels, we construct the percentile ranks of the selected AFQT scores among all female NLSY respondents with the same level of schooling. The percentile ranks should then represent trainability net of education effects.
We use a number of background variables including parents' education in years, yearly parental family income, family structure, and mother's employment status when the respondent was 14. Parents' education and family income are common measures of socioeconomic status and social class. Higher education, greater family income, and intact family structure represent the "middle class," which is more likely to adhere to mainstream norms and values; this thereby indirectly measures the degree of normative supervision. Mother's employment when the respondent was 14 is used as an indicator of gender role socialization that emphasizes mothers' participation in the public sphere. Parental socioeconomic status and mother's work status also indicate the degree of labor market attachment that key adult family members have demonstrated to their daughters. In sum, higher parental education, greater parental family income, intact family, and a working mother are predicted to lead to a greater likelihood of single mothers engaging in productive activities.
The model controls for demographic characteristics including race, age, marital history, number of children, and age of youngest child. We contrast whites and nonwhites (including blacks and Hispanics) because ethnographic studies have suggested more closely knit kin networks among minorities. We distinguish single mothers who were never married from those who were once married, hypothesizing that never-married mothers are more likely to live in the home of parents and kin. Women who are older, have fewer children, and have an older youngest child should have a higher probability of participating in productive activities outside the home. We also include the amount of yearly child support (in thousands of dollars) received and whether the single mother was living with a partner. Greater child support might promote productive activities since it enables the single mother to purchase child care and thereby produces a dominant price-of-time effect. Living with a partner reduces the possibility of living with parents or relatives and thereby lessens parents' supervision. Since the time spent in single motherhood may indicate the cumulative difficulties in handling the dual role of provider and nurturer, we include the number of years elapsed from the beginning of single motherhood, with the expectation of a negative impact on participation in productive activities. Also, since a substantial proportion of single motherhood periods are censored (i.e., remaining in single motherhood until the end of the observational period), we distinguish censored single motherhood from single motherhood that ended via marriage. Women who exited single motherhood through marriage were observed with the event occurring while women whose single motherhood is censored have lower probabilities of marriage; this is particularly the case for women with long single motherhood spell duration.
We include several variables that reflect the contextual social and economic situation that is likely to affect single mothers' productive activities: residence in urban areas and in the South, state-level unemployment rates, and county-level poverty rates. Urban areas (including suburban areas and cities of various sizes) and areas with low unemployment and poverty rates represent environments that offer greater opportunities for single mothers to participate in productive activities. We also control for region, given regional differences in the United States in factors such as religiosity and social norms that may reflect social control and ideas about selfsufficiency. Finally, we control for the idiosyncratic period effect of economic cycles and the political and social environment by adding a set of dummies representing the 14 years of observations.
We test for all interactions between each of the exogenous variables and each of the endogenous variables. If the original multinomial logit estimates for these interaction terms are statistically significant at the .10 level or better, we keep them in the equation. If the interaction term is kept for an exogenous variable, its effects are different for entry into and exit from the endogenous variable (resulting from different combinations of the main and interaction effects, see technical appendix). If the interaction term is eliminated for an exogenous variable, its effects on entry into and exit from the endogenous variable are the same in magnitude but opposite in sign. Table 1 shows the proportion of the sample with single motherhood spells of three to six years length and seven to 14 years length, and the mean values of the endogenous and exogenous variables at the start of the single motherhood spell. About 44% of women in the sample had a single motherhood spell lasting less than six years, and the remainder had a spell lasting for a longer period. Women with longer spells were less likely to participate in productive activities than women with shorter spells. In contrast, women with longer spells were more likely to coreside with kin than women with shorter spells. One-third of all single mothers were white. The proportion of whites among women who had longer single motherhood spells is much lower than for shorter spells (.25 and .43 respectively). The longer the spell, the lower is the woman's age at the start of it.
RESULTS
18 This suggests that a woman is less likely to leave single motherhood if she enters this state at a younger rather than an older age. Women in longer single motherhood spells have lower trainability scores than women with shorter spells, although both groups are in the lower half of the percentile rankings. Compared to women with shorter single motherhood spells, women in longer single motherhood spells have younger children, less child support, and are less likely to live with a partner. Women experiencing longer single motherhood are also more likely to come from poorer, larger, broken families. In addition, women with longer single motherhood are likely to live in a poor community and in an area with higher unemployment rates and AFDC benefits.
Although the explanatory variables show distributional differences between shorter and longer single motherhood spells, our analysis shows that the responsiveness to the explanatory variables does not differ by 18 The relatively older ages for both groups are due to the fact that the observation period starts in 1979, truncating the previous years for the 15% of women who had become single mothers prior to that year.
length of spell (we tested for potential differential effects for shorter vs. longer lengths and found that these differences were close to zero and statistically insignificant). We therefore include in the final model only the variable indicating the years elapsed in single motherhood and exclude interaction terms.
Converted coefficients from the multinomial logit model are presented in table 2, which shows the effects on entry into and exit from productive activities, and table 4, which shows the effects on entry into and exit from kin coresidence. 19 The coefficients in table 2 represent the effects on productive activities in two-way transitions, taking into account simultaneously the effects on kin coresidence and the effects on the association between productive activities and coresidence. The coefficients represent the effects of the explanatory variables on the log odds of the transition. To calculate the change in the odds of the transition due to one unit increase in the explanatory variable, we use the formula (e β Ϫ 1). For example, consider the effect of kin coresidence on entry into productive activities (.138). This means that single mothers living with kin are 14.8% more likely to transit from nonproductive to productive activities than those who did not live with kin ([e .138 Ϫ 1] ϭ .148). Examining the effects of endogenous variables in table 2, we find that kin coresidence in the immediate past period increases the probability of entering productive activities (.138 or a 14.8% increase compared to the noncoresidential situation), as predicted. This effect is statistically significant at the .05 level. Using data available in the NLSY, we also tested for the role of noncoresident kin by examining whether kin support measured in terms of financial transfers from these kin affect single mothers' entry into or exit from productive activities. The effect was close to zero and was not statistically significant. This offers additional support for our theoretical reasoning about why resident kin support should be important.
We explored the effect of coresident kin further by looking descriptively at the percentage of single mothers who were in coresidence households where at least one relative was in the labor force and by looking at the job search patterns of coresiding and noncoresiding single mothers. This information is available from the NLSY. Of single mothers coresiding with kin, 71% were in households where at least one kin member was gainfully employed. Furthermore, single mothers who lived with kin in 1981 were considerably more likely to be involved in a job search (34%) than those who did not coreside (21%); the gap is similar in 1982 (47% vs. 37%). More single mothers who lived with kin used friends or kin to search for work than other single mothers (23% vs. 17% in 1981, with a similar gap in 1982 as well). While kin coresidence seems to help single mothers start work or return to school, it does not play a significant role in helping them to remain productive. The effect of coresidence on exit from productive activities is in the predicted direction (Ϫ.111 or a 10.5% decrease) but is not statistically significant. 20 This suggests that once a woman is enrolled in school or employed, it may be the job itself or the demands of the specific work organization or school that will have a more important impact than kin coresidence on whether she continues to be productive. We investigated the jobs of working females in the NLSY and found that, while 23% of women without children and 20% of married mothers have jobs in professional or managerial occupations, this is the case for only 13% of single mothers. In contrast, 21% of working women without children and 22% of working married mothers are in service occupations, compared to 28% of working single mothers. When we further examined the occupations of women in different industries, we found that single mothers were more likely than other women to be in lower-status, lower-paying jobs within an industry. For example, among women employed in the "professional and related services" industry, 38% and 37% of married mothers and women without children, respectively, were in professional occupations; this contrasts with only 23% for single mothers. These findings suggest that the more unstable, lower-paying jobs that single mothers occupy may contribute to their exit, whether involuntary or voluntary, from productive activities. This is something on which kin support can have little effect.
Examining the effects of exogenous variables, we do not find important effects of race and marital history. Current public policy concerns focus especially on never-married single mothers. The majority of women in our sample never married (74%), and many of the ever-married women were once teenage mothers. But the insignificance of the coefficient for never-versus ever-married mothers indicates that the two groups respond to kin and welfare support in a similar way once other variables are controlled. This calls into question whether single mothers should be selected out by marital history in policy discussions. The insignificance of race also obviously argues for the disutility of emphasizing race-or the oftaccompanying intimations of different behavioral responses to various factors by race-in the policy debate (see also Wilson 1987) . Older women are not necessarily more likely to start productive activities, but they are less likely to quit them. Educational level at first pregnancy is not important after taking into account trainability and individual heterogeneity. Trainability does show a significant effect on participation in productive activities, with greater effects on entry (.009 or a 9.4% increase for every 10 percentile points) than on exit (Ϫ.004 or a 4% decrease for every 10 percentile points). This suggests again that once enrolled in school or employed, the specific job or school will have a greater impact than human capital on whether women continue to be productive.
For single mothers in our sample, women living in adult kin's home with a larger number of children are less likely to enter productive activities (Ϫ.164, or a 15.1% decrease). Parents and kin may simply not have sufficient resources to lower the price of home time among single mothers with many children. The age of the youngest child has little effect on productive activities. This may reflect the fact that a large proportion of the women in our sample have preschool children, and there is, therefore, little variation in this variable. The amount of child support facilitates both entry into and the continuity of productive activities (.054 or a 5.5% increase per $1,000). We interpret this as indicating a price-of-time effect.
In other words, some child care support should free up enough of women's time to make it more expensive not to be gainfully employed. Living with a partner, unlike living with a husband, has little effect on women's participation in productive activities. The longer the time elapsed in single motherhood, the less likely it is that a woman will enter into productive activities (Ϫ.034 or 3.3% less likely per year) and the more likely it is that she will exit from them at the same speed. The effect of censored single motherhood differs very little from the effect of single motherhood that ended via marriage. Family background characteristics also influence single mothers' productive activities. In particular, higher parental family income (.016 or a 1.6% increase per $1,000), fewer siblings (Ϫ.019 or a 1.9% decrease per sibling), and mother's labor force participation (.112 or an 11.9% increase) promote both entry into and continuity of productive activities.
A poor economic environment that is socially isolated, as indicated by high county poverty rates, inhibits single mothers' engagement in productive activities (Ϫ.141 or a 13.2% decrease per 10 percentage points). However, poverty rates have no significant effect on exit. Unemployment rates also have little effect on both entry and exit. Although previous research has shown that AFDC benefit levels have negative effects on low-income women's employment (e.g., Moffitt 1992), our estimate for the effect on entry is negative (positive on exit) but is not significant. This is consistent with research based on more recent data (Hao and Leibowitz 1994; Hao, Klerman, and Leibowitz 1995) that shows that AFDC benefits do not significantly prevent single mothers with young children from working. Turning to regional differences, single mothers living in the South are more likely than those living in other regions to engage in productive activities (.226 or 25.4% more likely), which is consistent with previous research (Moffitt 1992 ). Since our model includes the effects of state-level unemployment rates, county-level poverty rates, and urban-rural differences, residence in the South may be proxying stronger social control mechanisms in that region, which lead single mothers to engage in productive activities, although this is only a supposition.
Table 2 also shows that the effect of the unmeasured individual heterogeneity is strong and significant, indicating that unobserved characteristics such as innate ability and personality traits are important in influencing both entry into and exit from productive activities. This is evidence of the importance of controlling for individual heterogeneity. Table 3 further illustrates this point. Here, we compare the results from a model with no control for heterogeneity and a model with such a control (we present only variables whose magnitudes and significance levels have changed). Two types of change can be observed. The first type involves an increase in magnitude and the significance level of the estimates. These include the effect of years elapsed in single motherhood on entry into productive activities (i.e., the estimate changes from Ϫ.013 and statistically insignificant to Ϫ.034, statistically significant at the .05 level) and the effect of trainability on exit (from Ϫ.002, insignificant to Ϫ.004, significant at the .01 level). The second type of change is where a decrease in magnitudes and significance levels occurs. These changes include the effect of education at first pregnancy and the effect of censored single motherhood on entry into productive activities or exit from them. In sum, introducing an individualspecific component into the model does produce a change in the estimates for the effects of certain variables, but it does not change the effect of kin coresidence.
We posited that kin coresidence should facilitate the employment or school enrollment of single mothers. But we acknowledge that kin coresidence may instead be a response to productive activities-a way chosen by single mothers to cope with the time demands of schooling or a job. Our model tests this alternative simultaneously (see table 4). Productive activities either in the immediate prior period or before do not have a significant impact on the transition into or out of a coresidential situation. This supports the position that kin coresidence is not necessarily a response to the needs of single mothers who are already engaged in productive activities. Rather, living with kin, through its normative supervision and encouragement, potential in-kind transfers (room and board, child care assistance, and housework assistance), and possible role modeling and social access effects of labor market attachment appear to promote single mothers' productive activities. Table 4 shows that kin coresidence is determined by a number of fac- a Estimated using a nonparametric extreme value distribution, where two support points were used and tested as appropriate.
* P Ͻ .05. ** P Ͻ .01.
tors. First, never-married women, who have fewer economic resources than their ever-married counterparts, are more likely to coreside with parents and kin (.153 or 16.5% more likely). Second, older women who were engaged in productive activities in the past year are less likely to live with kin (Ϫ.043 or 4.2% less likely), indicating that coresidence is an agesensitive phenomenon, particularly when the woman can support herself. Third, women with higher trainability when nonproductive are less likely to move into their parents' home (Ϫ.003 or a 3% decrease per 10 percentile points), perhaps because they anticipate a greater ability to deal with their dual role problems. Fourth, women with more children who are also nonproductive are less likely to coreside with parents (Ϫ.258 or 22.7% less likely per child). This may be because parents and kin simply do not have unlimited resources to support a large family, particularly when this family has no income. Fifth, missing parental income, which indicates the absence of parents or parents' unwillingness to report income, lowers the likelihood of coresidence (Ϫ.164 or a 15.1% decrease). Sixth, higher unemployment rates, depicting a difficult economic environment, inhibit parents and kin from providing coresident help (Ϫ.019 or a 1.9% decrease per 10 percentage points). Finally, we note that the amount of child support does not have a statistically significant effect on coresidence. This suggests that coresidence cannot be regarded as a simple substitute for the provision of child care funds. The message from table 4 is that, when all the exogenous factors are taken into account, demands from single mothers' participation in productive activities do not lead to kin coresidence. Including kin coresidence as an endogenous variable in the model offers a clear test that the possibility of a causal link from productive activities to kin coresidence can be eliminated.
Unmeasured heterogeneity has no significant effect on kin coresidence, but including it in the model does change some of the estimates (see table  5 ). The never-married effect on entry into kin coresidence increases from .064 (statistically insignificant) to .153 (significant at the .01 level). Conversely, decreases in magnitude and significance levels occur for four variables: race (the effect of being white), age while nonproductive, censored single motherhood, and residence in the South.
CONCLUSION
Our analysis reveals a number of significant findings regarding the conditions of single motherhood and the implications for single mothers' participation in gainful employment or in schooling. The younger a woman is when she becomes a single mother, the longer she is likely to remain in single motherhood. Women with the longest single motherhood spells are also the most likely to come from large, poor families that were not intact when the woman was a teenager. These results underline the significance of the social and economic context from which a woman enters and remains in single motherhood. Moreover, our causal model reveals that the longer a woman spends in single motherhood, the less likely she is to enter productive activities and the more likely she is to exit from them once she starts. Kin coresidence substantially increases the likelihood that single mothers will move from nonproductive to productive activities. Its effect is comparable to the effect of other important factors. For example, the effect of kin coresidence is equivalent to the effect from a $2,556 increase in child support per year. Similarly, kin coresidence's effect is equivalent to the effect of an increase of 15.3 percentile points in mothers' individual trainability, or that of an 11.4% decrease in county-level poverty rate.
A number of policy implications stem from the results of our models, and these concern what does and does not exert a significant effect on single mothers' participation in productive activities. Our confidence in these results and the policy implications is strengthened by the ability of our dynamic model to take into account the potential reverse causal effect of kin coresidence and the endogeneity of kin coresidence.
The first policy implication is that, although kin support in the form of coresidence does indeed promote single mothers' entry into productive activities, there is no strong evidence from our data supporting the idea that kin coresidence can prevent single mothers from exiting such activities. 21 In other words, kin coresidence alone cannot sustain single mothers' productive activities. We interpret the lack of a significant effect on sustained productive activities as a possible reflection of the greater importance of two sets of factors. The first is the demand side of the labor market. The characteristics of the jobs that single mothers are able to find and of the firms where they work most likely have an important effect on how long they can keep their jobs. Single mothers are less likely than either women without children or married mothers to hold jobs in the more stable, high-skill sector of the labor market. Second, the responsibilities of single parenthood coupled with the lack of a reliable child care system may prevent single mothers from keeping their jobs. For example, if a child becomes ill while the mother is still in a probationary period on her job, missing work to care for the sick child or to take the child to the doctor may jeopardize her job status. Even for mothers who are beyond the probationary period, intensive care for children may force them to quit their jobs. While coresident kin may provide assistance as well as encouragement for a single mother to enter into productive activities, it is after this occurs that the child care burden falls on coresident kin; they may not be able to provide full-blown, day-to-day assistance, especially during difficult times such as when a child falls ill. Unavailability of child care and its high cost plus the responsibility of bringing up a child as a single parent may be the two most important labor supply-side reasons why single mothers leave the labor force.
Although the Personal Responsibility and Work Opportunity Reconciliation Act of 1996 offers a combination of job training, time limits on welfare, work requirements, child care subsidies, and child support enforcement to single mothers in order to encourage them to be independent, exactly how these measures are to be implemented is not clear. Under the Family Support Act of 1988, child care arrangements for working AFDC recipients have often been inadequate and unstable. Notably, our results show that the amount of child support exerts a significant positive effect on single mothers' probability of entering into and remaining in productive activities. Child support is for the care and well-being of the child. While we did not directly assess the effect of public child care subsidies, our finding about child support not only speaks for the importance of regulating child support but also implies that more adequate and stable public child care assistance can have a significant effect on the probability of drawing single mothers into productive activities and maintaining their presence there.
A second set of findings is in regard to the determinants of kin coresidence itself. Our results show that the probability of coresidence is not affected by the amount of child support. In other words, we find no basis on which to argue that coresidence should be regarded as a natural substitute for monetary child support. Rather, coresidence is a multidimensional situation that may provide single mothers with adult working role models and encouragement to work or resume education. As such, it may be well to explore ways of encouraging coresidence but the conclusion that it should be mandated is not supported by our findings.
Third, the positive effect of trainability on single mothers' entrance into and continuation of productive activities merits attention. Obviously, greater attention needs to be devoted to what types of programs do and do not enhance individuals' long-term trainability, particularly the ability to learn more advanced skills while on the job.
Fourth, even though the effect of welfare support on single mothers' productive activities is negative, the effect is not statistically significant. This is probably due to the fact that welfare does not penalize schooling, which we included in our analysis as an important productive activity. By using a more complete model that considers both welfare and kin support in a dynamic framework, we generate a more precise estimate for the welfare effect. This is particularly useful if we are concerned with the self-sufficiency and productivity of single mothers. Our findings suggest that less time should be spent on acrimonious debates about the level of welfare payments and more emphasis should be put instead on determining the most useful combinations of assistance, including child care assistance.
Fifth, neither race nor never-married versus ever-married status has a significant effect on either entry into or exit from productive activities in our model. This finding merits attention because policy debates are so often underlaid by assumptions about differential behavioral responses based on race and never-married status.
Finally, our findings point to the importance of environmental factors in promoting or discouraging young single mothers' participation in productive activities outside the home. Living in an area of high poverty has a dampening effect. Wilson (1987) points out that joblessness and social isolation in inner-city areas are linked to long-term welfare dependency and other social problems. Because of their low income, single mothers often live in grim economic and social environments. Our analysis shows that the likelihood of entering productive activities is greater when local economic and social conditions are better. Furthermore, kin coresidence is more likely when unemployment rates are lower. These findings argue for the importance of policies designed to generate greater local employment opportunities that benefit not only single mothers and their children but their communities as well. This is obviously a formidable challenge, but one reinforced by the findings of this article.
APPENDIX Technical Note
The purpose of this appendix is to show the relationships between multinomial logit parameters and parameters that fit the two endogenous variables under the model Yamaguchi (1990) advanced. This method should make it easier to model reciprocal causality using existing statisti- To begin, suppose we have two dichotomous random variables A and B, which take the value of either Ϫ1 or 1. Cross-classifying the two variables, we have four categories (see table A1), where P 00 ϭ prob(A ϭ Ϫ1 and B ϭ Ϫ1), P 01 ϭ prob(A ϭ Ϫ1 and B ϭ 1), P 10 ϭ prob(A ϭ 1 and B ϭ Ϫ1), and P 11 ϭ prob(A ϭ 1 and B ϭ 1).
For simplicity, we have two covariates, X 1 and X 2 , and δ stands for their corresponding parameters. A multinomial logit specification is, then, log P 01 P 00 ϭ δ 20 ϩ δ 21 X 1 ϩ δ 22 X 2 , log P 10
log
The outcome (A ϭ Ϫ1 and B ϭ Ϫ1) is the reference category, and its parameters, δ 1 , are constrained to zero. Let µ, φ A , φ B , and φ AB represent a set of parameters that is defined as the following:
Through algebraic manipulation of equations in (A2), we get .
The set of parameters to explain A, B, and their association, AB, is a function of the covariates, X 1 and X 2 : 
4λ AB 1 ϭ Ϫδ 21 Ϫ δ 31 ϩ δ 41 . Since the variance of a linear combination of random variables is the sum of the variance of each variable and twice the covariance among them (adjusting for the scaling and the signs), the corresponding variance for a particular parameter can be expressed as linear combinations of elements in the variance-covariance matrix of the multinomial logit estimation. For the variances of parameters corresponding to X 1 , we get var(4λ So far, we have established the relationships between the multinomial logit parameters and the parameters that fit the two endogenous variables. This model considers only one point in time. Note that this model cannot handle the reciprocal causal relationship between the two endogenous variables. Below, we introduce the time dimension and specify the model in the longitudinal framework. By including the lagged endogenous variables on the right-hand side of the equation, we will be able to model the reciprocal cross-lagged causation.
Consider a single endogenous variable in a longitudinal framework first. Repeated measures of the endogenous variable A for each individual over time describe an endogenous process A t , which takes a state (Ϫ1 or 1) at time t, where t ϭ 1, . . . , T. To deal with the initial condition, Chamberlain (1978) suggests conditioning on the state at t ϭ 1. Within the process, two-way transitions are possible: from A tϪ1 ϭ Ϫ1 to A t ϭ 1 and from A tϪ1 ϭ 1 to A t ϭ Ϫ1. To consider state dependence, we specify a first-order state dependence, A tϪ1 . (We also include the second-order state dependence, A tϪ2 , which captures the duration effect beyond the immediate state in the article.)
When we consider two endogenous processes simultaneously, we have two endogenous processes, A t and B t . We add to the model the effects of B tϪ1 on B t . For B t , we similarly have two-way transitions: from B tϪ1 ϭ Ϫ1 to B t ϭ 1 and from B tϪ1 ϭ 1 to B t ϭ Ϫ1. We will first assume that the effects are equal in magnitude (but opposite in sign) for both ways of transitions and then relax this assumption later.
When we specify the dynamic model as a function of the lagged state of each of the two endogenous processes, we at the same time specify the cross-lagged reciprocal causal relationships between A t and B t (i.e., the model includes the effect of B tϪ1 on A t , and the effect of A tϪ1 on B t ). The model extends equation (A4) to the following: A more rigorous modeling is to relax the assumption that the effects on the two ways of transitions are equal in magnitude. Interactions between the two lagged endogenous variables will capture the differential effects for the two ways of transitions (see Yamaguchi 1990 In the same manner, one can obtain the effect of B tϪ1 on the transition from A tϪ1 ϭ 1 to A t ϭ Ϫ1, Ϫ(λ We could also specify the differential effects of a covariate for one endogenous process by introducing the interaction between the covariate and the lagged endogenous variable. Suppose X 1 has differential effects for the endogenous process A t . Suppressing the effect of B tϪ1 and X 2 , the model for A t and B t is φ A t ϭ λ 
log P 11 P 00 ϭ δ 40 ϩ δ 41 A tϪ1 ϩ δ 42 X 1 ϩ δ 43 A tϪ1 X 1 .
For the transition from A tϪ1 ϭ Ϫ1 to A t ϭ 1, the effect of X 1 is (λ A 2 Ϫ λ A 3 ), for the transition from A tϪ1 ϭ 1 to A t ϭ Ϫ1, the effect of X 1 is Ϫ(λ A 2 ϩ λ A 3 ), and they can be expressed as linear combinations of the multinomial logit parameters, exactly the same as for the reciprocal causal effects of B tϪ1 on A t , as we laid out in equations (A11) and (A12).
The effects of X t on B t , as expressed in the φ B function, however, are NOT the differential effects for the two-way transitions of B t but the differential effect conditional on A tϪ1 , be it Ϫ1 or 1. Conditional on A tϪ1 ϭ Ϫ1, the effect of X 1 on B t is (λ ). Note that these conditional effects are identical in magnitude (but opposite in sign) for the two ways of transitions of B t . Referring to equations (A11) and (A12), readers can easily write out these effects as linear combinations of multinomial logit parameter and the variance.
The last relaxation of the assumption is to allow differential effects of covariates for both endogenous processes. We extend equation (A13) into the following: In this setup, the differential effects of a covariate for the two ways of transitions of one endogenous variable are also conditional on the lagged state of the other endogenous variable. Table A2 presents these conditional, differential effects more clearly.
We can express these conditional, differential effects of X 1 as linear combinations of the multinomial logit parameters, and their variances lin- ear combinations of the elements of the variance-covariance matrix of the multinomial logit estimation. Although the expressions are long, the logic behind them is simple and the calculations should be straightforward. Take the effect of X 1 on the transition from A tϪ1 ϭ Ϫ1 to A t ϭ 1, conditional on B tϪ1 ϭ Ϫ1, (λ 
Computation of these converted parameters and their variances involves only linear operations and thus can be easily obtained using a spreadsheet such as EXCEL or by a simple program in FORTRAN, C, or other languages.
